OBJECTIVES: Acute exacerbations of chronic obstructive pulmonary disease (AECOPD) are major components of COPD-related socioeconomic burden. Upper or lower respiratory tract infections, usually caused by respiratory viruses or bacteria, are common causes of AECOPD. Vaccination aganist influenza virus and Streptoccus pneumoniae, the most prevalent agents, is recommended by COPD guidelines. The aims of this study were to determine the factors affecting vaccination among patients with COPD and to assess the effect of vaccination status on AECOPD.
INTRODUCTION
Chronic obstructive pulmonary disease (COPD) represents a major health challenge and is currently the fourth leading cause of death worldwide [1] . Acute excacerbations are the most common causes of death in COPD patients. . The connection between acute exacerbations of COPD (AECOPD) and morbidity and mortality has been disclosed [2] . Latest therapeutic and protective strategies are directed towards the prevention of AECOPD.
Approximately 70% of AECOPD cases are of infectious origin. Respiratory viruses are isolated in approximately 30% of cases [3, 4] . Bacterial and viral co-infections may also occur with bacterial infections complicating an initial viral infection. Both severity of COPD and not receiving influenza vaccination have been shown to be associated with a high risk of mortality [5] . As a result, influenza and pneumococcal infections are the most common causes of AECOPD [6] . Both influenza and pneumococcal vaccinations have been reported to decrease the incidence of lower respiratory tract infections in the GOLD (Global Initiative for Chronic Obstructive Pulmonary Disease) 2017 guideline [7] . For this reason, vaccination is a cost-effective and life-saving approach. There are few studies that investigated the effects of influenza vaccination on AECOPD, but they have shown that influenza vaccination results in lower number of exacerbations than placebo use in vaccination [8] . No statistically significant effects on exacerbation have been shown with pneumococcal vaccination [9] .
In this study, we aimed to assess the characteristics of COPD patients during 2014 vaccination season and its association with AECOPD in the following year in Rize, Turkey.
MATERIALS AND METHODS

Study Population
A total of 108 patients with COPD were recruited from the outpatient clinic of a tertiary center in Rize province, Turkey, between December 2014 and January 2015. All patients were residents of Rize, and they had been followed by pulmonary specialists for COPD.
Study Design
Educational status, residence information (urban/rural area), mMRC (modified Medical Research Council) dyspnea score and COPD stage according to GOLD guidelines, smoking habits, and co-morbidities were noted with the help of a questionnaire. History of an influenza vaccine shot during the previous year or a pneumococcal vaccine shot during the last five years, factors affecting the decision of being vaccinated or not (the source of information if vaccinated, the reason if not vaccinated), and the number of severe or mild AECOPD cases requiring hospital admission were enquired and confirmed using the hospital's computer recording system.
Exclusion Criteria
Patients previously diagnosed with obstructive pathologies such as asthma or bronchiectasis; patients with active cancer, chronic organ failure, uncontrolled hypertension, or diabetes mellitus; patients with a history of hospitalization during the study period, suffering from AECOPD, or unable to perform a pulmonary function test (PFT) for any reason during the data collection phase were excluded from the study. All patients provided written informed consent. The study was approved by the local ethics committee and was conducted in accordance with the Declaration of Helsinki.
Statistical Analysis
The primary objective of the study was to determine the factors affecting influenza and pneumococcal vaccination among patients with COPD, and the secondary objective of the study was to show the relationship between vaccination and AECOPD rates in the following year.
IBM Statistical package for Social Sciences version 21.0 (IBM SPSS Corp.; Armonk, NY, USA) software was used for statistical analysis. Parametric data were presented as mean ± standard deviation. Student's t-test was used for parametric variables, and the Mann-Whitney U-test was used for nonparametric variables. Spearman test was used for correlation analysis. Yates correction chi-square test and Fisher's exact test were used for the comparison of qualitative data. P-values less than 0.05 were considered significant.
RESULTS
A total of 108 patients were included in the study. Their mean age was 65.6±9.7 years, and 94% were male. Among them, 63% resided in urban areas and the remaining 37% resided in rural areas. In addition to COPD, systemic hypertension was seen in 64.8% of the patients, congestive heart failure in 12%, and diabetes mellitus in 12%. According to the GOLD guideline, 33.3% of the patients were in group A, 22.2% were in group B, 17.6% were in group C, and 26.9% were in group D. The mean smoking rate was 48.5±31.6 packs per year. In total, 13% of the patients were illiterate, 64.8% were elementary school graduates, 9.3% were junior high school graduates, 6.5% were high school pass-outs, and 0.9% was university graduates. In the study population, only eight (7%) patients had pneumococcal vaccine shots and 36 (33.4%) had influenza vaccine shots. Vaccination was recommended by physicians in 82.5% of the patients, by pharmacists in 15%, and by other sources (e.g., television or newspaper) in 2.5%. Among patients who did not receive vaccinations, 8.7% did not believe that vaccination was beneficial, whereas 88.4% reported that they did not receive vaccination because it was not recommended by their physician (Table 1) .
Demographic data comparing the influenza-vaccinated and non-vaccinated groups are presented in Table 2 . Thirty-six of 108 patients (33.3%) had received influenza vaccination. There was no statistically significant difference between groups of patients who had and had not been vaccinated in terms of age, gender, co-morbidities, COPD stages, or smoking status. The rate of influenza vaccination was significantly higher in patients living in urban areas compared to those living in rural areas (p=0.024). Influenza-vaccinated patients had significantly lower postbronchodilator FEV 1 , FEV 1 /FVC, and FVC values than nonvaccinated patients. No statistically significant difference was found between two groups in terms of frequency of exacerbations, rates of hospitalization, and mMRC scores ( Table 3 ).
The rate of hospitalization positively correlated with GOLD stages, exacerbation number, and mMRC score and negatively correlated with pre-and post-bronchodilator FEV 1 (liters, %) and FVC (liters, %). There was no correlation between rates of hospitalization and vaccination as well as pre-and postbronchodilator FEV 1 /FVC ratios (Table 4) .
DISCUSSION
Although there is evidence that viral infections lead to exacerbations of chronic airway diseases such as COPD [10, 11] , vaccination has not been proven to reduce mortality [12] . On the other hand, a systematic review that summarized the immunogenicity, safety, efficacy, and effectiveness of influenza vaccination in patients with COPD found that six of seven studies indicated long-term benefits such as decreased number of exacerbations, reduced number of hospitalizations, and decreased rates of all-cause and respiratory mortality [13] . In our study, we were not able to show the reduced number of exacerbations or rates of hospitalization in vaccinated patients. Another study investigating etiologic agents causing AECOPD found Haemophilus influenzae, Moraxella catarrhalis, and rhinovirus as the most incident pathogens. Therefore, the vaccination spectrum for COPD should be more diverse to enclose other potential pathogens causing AECOPD [14] , and new vaccines against these pathogens should be developed.
Educational status may influence vaccination awareness; in a study investigating the relationship between education level and preventive health care use, college attendance was found to be strongly associated with receiving influenza vaccination in old age [15] . On the contrary, another study concluded that receiving vaccination was not related to the level of education but that the advice of health care professionals (particularly a doctor) led to high vaccination compliance [16] . Our findings showed that there was no relationship be- tween the level of education and status for vaccination. The explanation of these conflicting results is that the relationship might be more complex and cannot be directly explained by the level of education or source of advice.
Patients tend to act in the direction of their physician's suggestion, particularly when they have a chronic illness, which frequently exacerbates and forces the patients to seek a specialist's help. Most doctors have a tendency to closely deal with patients with advanced disease and frequent hospitalizations. Compared with mild disease, patients with more advanced disease stage may be more likely to seek vaccination because the consequences of influenza are more severe in such cases [17] . In our study, the negative correlation between PFT results and vaccination rates may reveal that "patients in danger" are those in an advanced stage based on doctors' perspectives; PFT is not the only, but is still the best, indicator of severity. Further, the positive correlation with the mMRC score supports the idea that these patients suffer from more advanced disease. However, a change introduced in the 2010 NICE guideline is the new grading of COPD severity, which is not based on the PFT alone. A full clinical assessment should include the severity of symptoms, frequency of exacerbations, and impact of disease on the functional and health status. All patients, regardless of their disease stage, should be recommended to receive influenza and pneumococcal vaccinations, body composition management, and pulmonary rehabilitation in addition to pharmacotherapy [18] . In our study, COPD staging was done according to the latest GOLD guidelines, but no statistically significant difference between groups was demonstrated in terms of exacerbation frequency or hospitalization rates.
Although Rize is a low-income province in Turkey, vaccination is paid by the health care system; hence, we do not believe that financial constrains are responsible for the low rate of vaccination in patients with COPD. Therefore, better understanding of factors affecting low compliance with vaccination at the individual level is crucial and should be elucidated in future studies [19] .
In our study, low rates of both influenza and pneumococcal vaccinations in patients with COPD have been elucidated in Rize province. Similar studies have estimated vaccination rates from other parts of Turkey. Aktürk et al. reported a rate of 36.5% for influenza vaccination and 14.1% for pneumococcal vaccination [20] . A study investigating the gaps in using influenza vaccine pointed out that health care workers in lowincome countries, such as India, believed that the influenza vaccine was harmful and hence was not prescribed. Other reasons cited by 1359 participants included unawareness about vaccine availability (32%), doubts about efficacy (18%), busy schedule (12%), fear of side effects (4%), and patients' disbelief of being at risk group of influenza disease (6%) [21] .
These results may be due to the lower vaccination rates in patients with COPD in Rize province than in similar subject groups in which a retrospective study design is used [22] . Moreover, beside the vaccination rates, other factors such as inhaler/systemic steroid usage, bacterial colonization of the lower respiratory tract, and antibiotic usage may be related with the AECOPD frequency. In this regard, there is a need for prospective, randomized controlled trials involving more subjects.
The limitations of our study were as follows: 1. A comparison between males and females was not possible because most patients were male. 2. The sample size was small; therefore, the number of vaccinated subjects was not adequate to make a final decision about the effectiveness of vaccination. 3.
Bacteriologic or viral isolation of agents responsible for AE-COPD was not possible due to financial or technical causes. 4. Since the number of pneumococcal vaccine recipients was low, the relevant data have not been discussed. 5. Data is missing about why doctors avoid prescription of pneumococcal or influenza vaccines.
In conclusion, tracheobronchial infections are one of the most common causes of acute attacks in patients with COPD, and vaccination against existing pathogens is essential. However, vaccination rates are still low, and it should be emphasized by physicians that all patients should be vaccinated.
